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SUGGESTED CONSTRUCTION SEQUENCING  (note to designer: edit as needed to meet project requirements)

1. Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

2. All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

3. Perform continuous inspections of erosion control practices, especially after each rainfall event.

4. Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

5. Rough grade the site.   If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils

from clogging.

6. Complete, stabilize, and vegetate all other site improvements.

7. Construct and vegetate bioretention device following stabilization of contributing drainage area.  Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of

overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.

GENERAL NOTES (note to designer: edit as needed to meet project requirements)

1. In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.

2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS

1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.

Note: in offline systems, when flow exceeds the volume

availalbe in the bioretention ponding area, all additional flow

bypasses the bioretention facility and continues to flow downstream

Bypass flow



Bioretention Plan - On Line
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Note: in on line systems, when flow exceeds the volume

availalbe in the bioretention ponding area, all additional flow

enters the overflow structure (set at maximum ponding elevation)

and flows through the bioretention facility
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SUGGESTED CONSTRUCTION SEQUENCING  (note to designer: edit as needed to meet project requirements)

1. Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

2. All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

3. Perform continuous inspections of erosion control practices, especially after each rainfall event.

4. Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

5. Rough grade the site.   If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils

from clogging.

6. Complete, stabilize, and vegetate all other site improvements.

7. Construct and vegetate bioretention device following stabilization of contributing drainage area.  Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of

overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.

GENERAL NOTES (note to designer: edit as needed to meet project requirements)

1. In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.

2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS

1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.



Size to Project Requirements
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See Stormwater Manual for Subgrade Preparation

SUGGESTED CONSTRUCTION SEQUENCING  (note to designer: edit as needed to meet project requirements)

1. Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

2. All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

3. Perform continuous inspections of erosion control practices, especially after each rainfall event.

4. Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

5. Rough grade the site.   If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils

from clogging.

6. Complete, stabilize, and vegetate all other site improvements.

7. Construct and vegetate bioretention device following stabilization of contributing drainage area.  Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of

overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.

GENERAL NOTES (note to designer: edit as needed to meet project requirements)

1. In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.

2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS

1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.
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SUGGESTED CONSTRUCTION SEQUENCING  (note to designer: edit as needed to meet project requirements)

1. Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

2. All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

3. Perform continuous inspections of erosion control practices, especially after each rainfall event.

4. Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

5. Rough grade the site.   If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils

from clogging.

6. Complete, stabilize, and vegetate all other site improvements.

7. Construct and vegetate bioretention device following stabilization of contributing drainage area.  Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of

overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.

GENERAL NOTES (note to designer: edit as needed to meet project requirements)

1. In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.

2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS

1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.
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Note: this detail shows and off line system.  To show an on line system,this detail should

be modified to include an overflow structure, set at the maximum ponding elevation.

See Stormwater Manual for Subgrade Preparation

SUGGESTED CONSTRUCTION SEQUENCING  (note to designer: edit as needed to meet project requirements)

1. Install appropriate temporary erosion control devices to prevent sediment from leaving or entering the practice during construction.

2. All down-gradient perimeter sediment control bmp's must be in place before any up gradient land disturbing activity begins.

3. Perform continuous inspections of erosion control practices, especially after each rainfall event.

4. Install all utilities (water, sanitary sewer, electric, natural gas, phone, fiber optic, etc) prior to setting final grade of bioretention device.

5. Rough grade the site.   If bioretention areas are being used as temporary sediment basins during construction, leave a minimum of 1 feet of cover over the practice to protect the underlying soils

from clogging.

6. Complete, stabilize, and vegetate all other site improvements.

7. Construct and vegetate bioretention device following stabilization of contributing drainage area.  Ensure that critical elevations, such as underdrain invert, top of media, top of mulch, and invert of

overflow structure (if present) are correct.

8. Remove temporary erosion control devices after the contributing drainage area is adequately vegetated.

GENERAL NOTES (note to designer: edit as needed to meet project requirements)

1. In the event that sediment is introduced into the bmp during or immediately following excavation, this material shall be removed from the practice prior to continuing construction.

2. See Minnesota Stormwater Manual for subgrade preparation.

MATERIAL SPECIFICATIONS

1. See Minnesota Stormwater Manual for material specifications recommendations for bioretention soil, mulch, underdrains, etc.
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Figure 2-2: Biofiltration with Underdrain at Bottom
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Biofiltration with Underdrain at Bottom

                            A small amount of the runoff that flows into the

basin and does not overflow into an overflow structure is abstracted

from the stormsewer system through infiltration or

evapotranspiration; the remainder is filtered by the growing medium

but then leaves via an underdrain.

Evapotranspiration

Infiltration

To Outlet



Figure 2-1: Bioinfiltration
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Bioinfiltration

                           There is no underdrain, so all runoff that flows into

the basin and does not overflow into an overflow structure is

abstracted from the stormsewer system through infiltration or

evapotranspiration.

Evapotranspiration

Infiltration

Since there is no underdrain, in-situ soils must be

able to handle discharge through the soil or filter

media in 48 hours or less. The period of inundation

is defined as the time from the high water level in

the practice to 1 to 2 inches above the bottom of the

facility



Figure 2-5: Bioretention with Liner
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Biofiltration with Liner

                          None of the runoff that flows into the basin is

abstracted from the stormsewer system through infiltration but some

is abstracted through evapotranspiration; i.e. all  of the runoff that

flows into the basin without flowing into an overflow structure, and is

not evapotranspired, is filtered by the growing medium but then

leaves via an underdrain

Impervious liner reduces or eliminates possibility of

groundwater contamination; underdrain can be

blocked and objectionable materials siphoned

through an observation well and safely contained;

often used in areas of potential stormwater

“hot-spots” (e.g., gas stations, transfer sites,

transportation depots,industrial complexes etc.), or

areas where groundwater recharge is undesirable

Valve on underdrain allows it to be

used to capture accidental spills and

contain the level of contamination

Evapotranspiration

To Outlet





SURFACE SAND FILTER
COST ESTIMATE WORKSHEET
2005 Prices

Project Title 

Owner

Location

Project Number

Date

Description Units Quantity Unit Cost Total Estimated 
Price

Site Preparation
Tree removal - up to 12" diameter each $350.00 $0.00
Clear and grub brush square yard $1.50 $0.00
Tree protection - temp. fence lineal foot $3.00 $0.00
Topsoil - 6" depth, salvage on site square yard $4.50 $0.00

Site Formation
Excavation - 6' depth square yard $8.00 $0.00
Grading square yard $1.50 $0.00
Hauling off-site - 6' depth square yard $10.00 $0.00

Structural Components
Underdrain - with pea gravel and geotextile square yard $400.00 $0.00
Inlet structure each $1,500.00 $0.00
Sand filter media - 18" depth square yard $15.00 $0.00
Outlet structure each $3,000.00 $0.00

Site Restoration
Sod filter strip lineal foot $1.50 $0.00
Soil preparation square yard $5.00 $0.00
Seeding square yard $0.50 $0.00

Subtotal $0.00
10% Contingencies $0.00

Subtotal $0.00
Apply MN Location Factor

TOTAL CONSTRUCTION COST $0.00

Annual Operation and Maintenance
Debris removal per visit $50.00 $0.00
Mowing per visit $150.00 $0.00
Sediment removal per year $500.00 $0.00
Gate / valve operation per visiit $125.00 $0.00
Erosion repair square yard $75.00 $0.00
Inspection per visit $125.00 $0.00

Subtotal $0.00
Apply MN Location Factor

TOTAL ANNUAL O&M COST $0.00

Minnesota Location Factors
Bemidji 0.963
Brainerd 1.003
Detroit Lakes 0.962
Duluth 0.991
Mankato 0.990
Minneapolis 1.035
Rochester 0.983
St. Paul 1.000
St. Cloud 1.002
Thief River Falls 1.042
Willmar 0.961
Windom 0.935

Note: Suggested unit costs are based on RSMeans prices for Spring, 2005, then factored into an area basis based on typical design 
features for Media Filtration BMPs.  To be used for preliminary cost estimation.









TYPICAL CONSTRUCTION SEQUENCING-GRASS CHANNEL:

1. EXCAVATE CHANNEL TO SUBGRADE ELEVATIONS PER THE PLAN.

2. CONSTRUCTION SEQUENCE VARIES DEPENDING ON IN-SITU SOIL TYPE.  SEE
TABLE 1 FOR PROPER SEQUENCE FOR LOOSENING SUBSOILS AND ADDING
SOIL AMENDMENTS.

3.  LOOSEN SOIL IN A MANNER THAT AVOIDS RECOMPACTION OF THE SOIL BY
CONSTRUCTION TRAFFIC.

4. AFTER SOIL LOOSENING AND ADDITION OF SOIL AMENDMENTS THE
SURFACE OF THE SWALE WILL BE ROUGH.

5. IF POSSIBLE, STABILIZE ALL UPSTREAM TRIBUTARY AREAS BEFORE
COMPLETING FINISH GRADING OF SWALES.  THIS WILL MINIMIZE THE
DEPOSITION OF SEDIMENT IN THE FINISHED SWALE.

6. IN THE EVENT THAT SEDIMENT IS INTRODUCED INTO THE BMP DURING OR
IMMEDIATELY FOLLOWING EXCAVATION, THIS MATERIAL WILL NEED TO BE
REMOVED FROM THE SWALE PRIOR TO INITIATING THE NEXT STEP IN THE
CONSTRUCTION PROCESS. THIS IS ESPECIALLY IMPORTANT IF THE SWALE
HAS BEEN DESIGNED TO INFILTRATE STORMWATER: SEDIMENT THAT HAS
BEEN WASHED INTO THE SWALE DURING THE EXCAVATION PROCESS CAN
SEAL THE PERMEABLE MATERIAL, SIGNIFICANTLY REDUCING THE
INFILTRATION CAPACITY OF THE SOILS.

7. FINISH GRADE THE SWALE USING METHODS THAT AVOID RECOMPACTION
OF LOOSENED SOIL.  ACCEPTABLE METHODS INCLUDE HAND RAKING,
SMOOTHING WITH A BACKHOE BUCKET FROM OUTSIDE THE LIMITS OF
THE SWALE, AND/OR PULLING A DRAG BEHIND LOW GROUND PRESSURE
EQUIPMENT LIKE AN ATV.

8. SOW SEED AND PLACE EROSION CONTROL BLANKET AFTER FINISH
GRADING AND BEFORE THE FIRST RAINFALL EVENT (WITHIN 24 HOURS IS
PREFERRED).  DEPOSITION OF SEDIMENT ON TOP OF THE EROSION
CONTROL BLANKET MAY KILL SEED AND BECOME A SOURCE OF SEDIMENT
WASHING OFF SITE.  SEDIMENT ON TOP OF THE EROSION CONTROL
BLANKET SHALL BE REMOVED TO A DEPTH LESS THAN ONE INCH.

9. IF STEP 6 IS NOT COMPLETED BEFORE THE FIRST RAINFALL EVENT, REPAIR
RESULTING EROSION AND REMOVE ALL ACCUMULATED SEDIMENT FROM
THE SWALE BEFORE SOWING SEED AND PLACING EROSION CONTROL
BLANKET.   EROSION REPAIR AND SEDIMENT REMOVAL SHALL BE
COMPLETED WITHOUT COMPACTING THE SOIL (SEE STEP 5).

GENERAL NOTES - GRASS CHANNELS AND DRY SWALES:

1. INSTALL ALL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES IN ACCORDANCE WITH THE SWPPP, PROJECT PLANS, AND SPECIFICATIONS IN ORDER TO
EFFECTIVELY REDUCE THE VOLUME AND VELOCITY OF RUNOFF AND REDUCE EROSION OF SURFACE SOILS AND TO CONTROL SEDIMENT TRANSPORT OFF SITE DURING THE
CONSTRUCTION PERIOD.

2. INSPECT AND MAINTAIN ALL EROSION AND SEDIMENT CONTROL MEASURES DURING THE DURATION OF THE PROJECT.

3. SEED MIX SHALL BE SELECTED BASED ON SITE CONDITIONS INCLUDING SOIL TYPE, MOISTURE CONDITIONS, FLOW CONDITIONS, SUN VS. SHADE CONDITIONS, AESTHETICS,
AND MAINTENANCE REQUIREMENTS.  MNDOT SPECIFICATION 3876 PROVIDES USEFUL CRITERIA FOR SELECTING APPROPRIATE SEED MIXTURES.

4. EROSION CONTROL BLANKET SHALL BE SELECTED IN ACCORDANCE WITH MNDOT SPECIFICATION 3885 FOR THE SPECIFIC SITE CONDITIONS.  THE MINIMUM RECOMMENDED
EROSION CONTROL BLANKET IS CATEGORY 3, 2S.  MORE PERMANENT EROSION CONTROL BLANKET MAY BE REQUIRED BASED ON SWALE GRADIENT, FLOW VELOCITY, AND
FLOW DEPTH.

5. EROSION CONTROL BLANKETS INSTALLATION SHALL BE IN ACCORDANCE WITH MNDOT SPECIFICATION 3885 AND MANUFACTURERS RECOMMENDATIONS FOR ANCHORING,
CHECK  TRENCHES, AND EDGE AND END OVERLAPS.

6. AVOID COMPACTION OF ALL IN-SITU SOILS AND IMPORTED SOILS UNLESS DIRECTED OTHERWISE.  DO NOT LOOSEN SUBSOIL UNDER CHECK DAMS.

7. IF POSSIBLE, RESTRICT FLOW OR DIVERT FLOW FROM SWALE UNTIL VEGETATION IS ESTABLISHED.

TYPICAL CONSTRUCTION SEQUENCING-DRY SWALES (SEE SHEET 2):

1. EXCAVATE CHANNEL TO SUBGRADE ELEVATIONS PER THE PLAN.

2. CONSTRUCT CHECK DAMS AT THE LOCATIONS AND TO THE ELVATIONS
SHOWN ON THE PLANS.

3. CONSTRUCTION SEQUENCE VARIES DEPENDING ON IN-SITU SOIL TYPE.  SEE
TABLE 1 FOR PROPER SEQUENCE FOR LOOSENING SUBSOILS AND ADDING
SOIL AMENDMENTS.

4.  LOOSEN SOIL IN A MANNER THAT AVOIDS RECOMPACTION OF THE SOIL BY
CONSTRUCTION TRAFFIC.  DO NOT LOOSEN SOILS UNDER CHECK DAMS.

5. INSTALL UNDERDRAIN (IF SPECIFIED) AFTER LOOSENING SUBGRADE SOILS.
CAREFULLY COVER UNDERDRAIN WITH SAND TO AVOID COMPACTION AND
DAMAGE TO THE PIPE.  MARK THE LOCATION OF UNDERDRAIN AS
NECESSARY TO AVOID DAMAGING THE PIPE DURING SUBSEQUENT
CONSTRUCTION ACTIVITIES.

6. STABILIZE ALL UPSTREAM TRIBUTARY AREAS BEFORE COMPLETING FINISH
GRADING OF SWALES.  THIS WILL MINIMIZE THE DEPOSITION OF SEDIMENT
IN THE FINISHED SWALE.

7. FINISH GRADE THE SWALE USING METHODS THAT AVOID RECOMPACTION
OF LOOSENED SOIL.  ACCEPTABLE METHODS INCLUDE HAND RAKING,
SMOOTHING WITH A BACKHOE BUCKET FROM OUTSIDE THE LIMITS OF THE
SWALE, AND/OR PULLING A DRAG BEHIND LOW GROUND PRESSURE
EQUIPMENT LIKE AN ATV.

8. SOW SEED AND PLACE EROSION CONTROL BLANKET AFTER FINISH
GRADING AND BEFORE THE FIRST RAINFALL EVENT (WITHIN 24 HOURS IS
PREFERRED).  DEPOSITION OF SEDIMENT ON TOP OF THE EROSION
CONTROL BLANKET MAY KILL SEED AND BECOME A SOURCE OF SEDIMENT
WASHING OFF SITE.  SEDIMENT ON TOP OF THE EROSION CONTROL
BLANKET SHALL BE REMOVED TO A DEPTH LESS THAN ONE INCH.

9. IF STEP 6 IS NOT COMPLETED BEFORE THE FIRST RAINFALL EVENT, REPAIR
RESULTING EROSION AND REMOVE ALL ACCUMULATED SEDIMENT FROM
THE SWALE BEFORE SOWING SEED AND PLACING EROSION CONTROL
BLANKET.   EROSION REPAIR AND SEDIMENT REMOVAL SHALL BE
COMPLETED WITHOUT COMPACTING THE SOIL (SEE STEP 5).


















